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(54) RESIN COMPOSITION FOR LASER MARKING ON REAR FACE AND RESIN MOLDED 



PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a molded product wherein a marking part which is 
excellent in a recycling property, a visibility for a laser marking part and smoothness of a body 
cut face, and presents a pitch-black property having a deepness (high- class feeling) which 
abounds in a design property, appears. 

SOLUTION: A resin composition for laser marking on a rear face of 5-40 g/10 min in MRA is 
provided by blending carbon black in a thermoplastic resin comprising a rubber containing graft 
copolymer provided by graft polymerising an unsaturated alkyl ester carbonate monomer, an 
aromatic vinyl monomer and the like, and an unsaturated alkyl ester carbonate copolymer 
provided by polymerizing the unsaturated alkyl ester carbonate monomer, the aromatic vinyl 
monomer and the like, under presence of a rubbery monomer. A laser-marked resin molded 
product is provided wherein a marked part by laser beams is formed in a specific shaped mirror 
image on a rear face side to a body cut face of the molded product from the composition. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A resin composite for rear-face laser marking characterized by comprising the following 
whose MFRs (conditions of 220 ** and 98N load) 0.0001 to carbon black (CD 0.01 weight section 
is blended to 100 weight sections of thermoplastics, and are 5-40g / 10min. 
Under existence of the gum polymer (a) 20 - 80 weight sections, 50 to 90 weight % of 
unsaturated-carboxylic-acid-alkyl-ester system monomers (b), The rubber-containing graft 
copolymer (A1) 20 which carries out the graft polymerization of the monomeric mixture 80 which 
consists of 10 to 50 weight % of aromatic vinyl system monomers (c), and 0 to 20 weight % of 
vinyl cyanide system monomers (d) - the 20 weight sections - 60 weight sections. 
50 to 90 weight % of unsaturated-carboxylic-acid-alkyl-ester system monomers (b), The 
unsaturated-carboxylic-acid-alkyl-ester system copolymer (B1) 80 which polymerizes a 
monomeric mixture which consists of 10 to 50 weight % of aromatic vinyl system monomers (c), 
and 0 to 20 weight % of vinyl cyanide system monomers (d) - 40 weight sections. 

[Claim 2]The resin composite for rear-face laser marking according to claim 1 whose total light 
transmittance is not less than 30%. 

[Claim 3]A resin-molding object for rear-face laser marking which fabricates the resin composite 
according to claim 1 or 2. 

[Claim 4]A resin-molding article by which laser marking was carried out, wherein a mark part by 
laser-beams exposure is formed in a resin-molding article which fabricates the resin composite 
according to claim 1 or 2 in form of a mirror image of prescribed shape at the rear-face side to 
an appearance surface of mold goods and prescribed shape is visually recognized from the 
appearance surface side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the resin composite for rear-face laser marking, 
or improvement of mold goods by which laser marking was carried out. In more detail Recycling 
efficiency and the visibility of a part by which laser marking was carried out, And the mark part 
which presents jet black nature (high grade feeling) with the depth which was excellent in the 
smooth nature of an appearance surface, and was rich in design nature is formed, It is related 
with the resin-molding article which can take the remarkably wide laser-beams exposure 
condition width at the time of marking which carries out black coloring and by which laser 
marking was carried out, or the resin composite for it. 
[0002] 

[Description of the Prior Art]As a method of printing or displaying on a thermoplastic resin 
molded article, the method of sticking the method by various printings of silk printing, TAMPO 
printing, etc., the printed film, or a seal has been conventionally carried out to the center. 
However, recent years come, and from problems, such as recycling efficiency and display cost, 
since printing by laser beams can carry out simple and efficiently, attention is attracted. The high 
appearance of the appearance nearby design nature of the various products which consist of 
thermoplastic resin molded articles is searched for, and the products which consist of a 
transparent or translucent thermoplastic resin molded article are increasing in number. 
[0003]How to blend carbon black or graphite into material as the technical method of these laser 
marking, for example (JP.S57-1 16620.A), (Meta) The suitable constituent for laser marking, such 
as the method (JP,H8-1 12968,A) of blending the copolymer which consists of an acrylic ester 
system monomer and a vinyl system monomer to rubber content styrene resin, is proposed. 
[0004]As a method of performing visually the decoration in which cognition is possible to the 
mold goods which consist of transparent or translucent resin, For example, the method of 
removing a decoration coating layer selectively by laser beam exposure, and forming a punching 
part, after forming a decoration coating layer in the whole rear face of a decoration part 
(JP,S64-58377,B), The coloring layer which may absorb a laser beam is formed in the rear face 
of the main part of mold goods, and laser marking methods, such as the method (JP,S64- 
58529, B) of irradiating a coloring layer with laser beams and carrying out combustion removing to 
it selectively, are also proposed. 
[0005] 

[Problem to be solved by the invention]However, when black laser marking is performed to the 
appearance surface side of mold goods, such as a keytop fabricated with the material which 
blended carbon black, there is a problem on which a marking part wears out easily. Since a laser 
irradiation part foams to the copolymer which consists of an acrylic ester (meta) system 
monomer and a vinyl system monomer and it colors in it white by the method of blending to 
rubber content styrene resin, there is a problem that it is difficult to form a black mark part. In 
performing black marking to transparent mold goods, the problem that it is dramatically difficult 
and the laser-beams exposure condition width at the time of marking which carries out black 
coloring is still very narrower has also reconciled the smooth nature on the surface of marking, 
and the jet black nature of a marking portion. 

[0006]When a decoration coating layer was applied to transparent resin mold goods, it was 
dramatically difficult to classify a transparent resin mold-goods portion and a decoration coating 
layer, and there was a problem in recycling efficiency. When laser beams removed a decoration 



coating layer, only the decoration coating layer was removed, and laser-beams exposure 
conditions needed to be adjusted so that the corrosion of laser beams might not attain to the 
transparent resin mold goods of the main part of mold goods. 

[0007]then, a feeling of jet black which this invention solves the above-mentioned problem at, 
and is excellent in recycling efficiency, the visibility of the part by which laser marking was 
carried out, and the smooth nature of an appearance surface, and is deep — it primarily aims to 
provide the mold goods which clear black marking appeared. 
[0008] 

[Means for solving problem]As opposed to the thermoplastic resin molded article which 
comprises specific thermoplastics for achievement of the above-mentioned purpose, Making the 
form used as the mirror image of the prescribed shape made into the purpose from the back side 
of an appearance surface appear by the exposure of laser beams, It excels in abrasion 
resistance, can be considered as marking which presents deep jet black nature (high grade 
feeling), finds out that the remarkably wide laser-beams exposure condition width at the time of 
marking which carries out black coloring can be taken further, and came to make this invention. 
[0009]Namely, the resin composite for rear-face laser marking of this invention, Under existence 
of the gum polymer (a) 20 - 80 weight sections, 50 to 90 weight % of unsaturated-carboxylic- 
acid-alkyl-ester system monomers (b), The rubber-containing graft copolymer (A1) 20 which 
carries out the graft polymerization of the monomeric mixture 80 which consists of 10 to 50 
weight % of aromatic vinyl system monomers (c), and 0 to 20 weight % of vinyl cyanide system 
monomers (d) - the 20 weight sections - 60 weight sections, 50 to 90 weight % of unsaturated- 
carboxylic-acid-alkyl-ester system monomers (b), As opposed to 100 weight sections of the 
thermoplastics which consists of the unsaturated-carboxylic-acid-alkyl-ester system copolymer 
(B1) 80 which polymerizes the monomeric mixture which consists of 10 to 50 weight % of 
aromatic vinyl system monomers (c), and 0 to 20 weight % of vinyl cyanide system monomers (d) 
- 40 weight sections, 0.0001 to carbon black (C1) 0.01 weight section is blended, and it is 
characterized by MFRs (conditions of 220 ** and 98N load) being 5-40g / 10min. 
[0010]The resin-molding article in which laser marking of this invention was carried out, It is a 
thermoplastic resin molded article produced by fabricating the above-mentioned resin composite, 
and the mark part by laser-beams exposure is formed in the rear-face side to the appearance 
surface of mold goods in the form of the mirror image of prescribed shape, and prescribed shape 
is visually recognized from the appearance surface side. 
[0011] 

[Mode for carrying out the invention]An embodiment of the invention is described below. 
[0012]As a gum polymer (a) used for the rubber-containing graft copolymer (A1) used by this 
invention, Are diene system rubber, acrylic rubber, ethylene system rubber, etc., and specifically 
Polybutadiene, Poly (butadiene styrene), poly (butadiene acrylonitrile), Polyisoprene, poly 
(butadiene butyl acrylate), poly (butadiene methyl methacrylate), Poly (acrylic acid butyl-methyl 
methacrylate), poly (butadiene ethyl acrylate), ethylene-propylene rubber, ethylene-propylene- 
diene rubber, poly (ethylene-isoprene), poly (ethylene-methyl acrylate), etc. are mentioned. 
[0013]These gum polymers are used with one sort or two sorts or more of mixtures. 
Polybutadiene, poly (butadiene styrene), poly (butadiene acrylonitrile), and ethylene-propylene 
rubber are preferably used in respect of shock resistance among these gum polymers. 
[0014]As an unsaturated-carboxylic-acid-alkyl-ester system monomer (b) used for the rubber- 
containing graft copolymer (A1) and unsaturated-carboxylic-acid-alkyl-ester system copolymer 
(B1) in this invention, Acrylic ester and/or methacrylic acid ester with the alkyl group or 
substituted alkyl group of the carbon numbers 1-6 are preferred, On the concrete target which 
can use one sort or two sorts or more. (Meta) Methyl acrylate, ethyl acrylate (meta), acrylic acid 
(meta) n-propyl, (Meta) Although acrylic acid n-butyl, acrylic acid (meta) t-butyl, acrylic acid 
(meta) n-hexyl, acrylic acid (meta) cyclohexyl, acrylic acid (meta) chloromethyl, acrylic acid 2- 
chloroethyl, etc. are mentioned, Methyl methacrylate can use it preferably especially. 
[0015]As an example of the rubber-containing graft copolymer (A1) in this invention, and the 
aromatic vinyl system monomer (c) used for an unsaturated-carboxylic-acid-alkyl-ester system 
copolymer (B1), Styrene, alpha-methylstyrene, orthomethylstyrene, PARAME chill styrene, Paller 
t-butylstyrene, halogenation styrene, etc. are mentioned, and one sort or two sorts or more can 
be used. Styrene and alpha-methylstyrene are styrene desirable still more preferably especially. 
[0016]As an example of the rubber-containing graft copolymer (A1) in this invention, and the 



vinyl cyanide system monomer (d) used for an unsaturated-carboxylic-acid-alkyl-ester system 
copolymer (B1), acrylonitrile, a methacrylonitrile, etc. are mentioned and one sort or two sorts or 
more can be used. Acrylonitrile is especially preferred in respect of shock resistance. 
[0017]The content of the gum polymer (a) in a rubber-containing graft copolymer (A1) needs to 
be 20 ~ 80 weight section. If shock resistance is inferior in their being less than 20 weight 
sections and 80 weight sections are exceeded, dispersibility will fall and formed product 
appearance will worsen. 30 to 70 weight section is especially preferred. 
[0018]The rate of the unsaturated-carboxylic-acid-alkyl-ester system monomer (b) in the 
monomeric mixture in a rubber-containing graft copolymer (A1) needs to be 50 to 90 weight %. If 
transparency is inferior in it being less than 50 weight % and 90 weight % is exceeded, 
dispersibility will fall and formed product appearance will worsen. 60 to 80 weight % is especially 
preferred. The rate of the aromatic vinyl system monomer (c) in the monomeric mixture in a 
rubber-containing graft copolymer (A1) needs to be 10 to 50 weight %. Dispersibility falls that it 
is less than 10 weight %, formed product appearance is bad, and transparency is inferior when 50 
weight % is exceeded. 20 to 40 weight % is especially preferred. The rate of the vinyl cyanide 
system monomer (d) in the monomeric mixture in a rubber-containing graft copolymer (A1) 
needs to be 0 to 20 weight %. If 20 weight % is exceeded, the appearance of mold goods will 
worsen. 0 to 10 weight % is especially preferred. 

[0019]The unsaturated-carboxylic-acid-alkyl-ester system copolymer (B1) in this invention, It is 
a copolymer which polymerizes the monomeric mixture which consists of 50 to 90 weight % of 
unsaturated-carboxylic-acid-alkyl-ester system monomers (b), 10 to 50 weight % of aromatic 
vinyl system monomers (c), and 0 to 20 weight % of vinyl cyanide system monomers (d). If 
transparency is inferior in an unsaturated-carboxylic-acid-alkyl-ester system monomer (b) being 
less than 50 weight % and 90 weight % is exceeded, dispersibility will fall and formed product 
appearance will worsen. Dispersibility falls that an aromatic vinyl system monomer (c) is less 
than 10 weight %, formed product appearance is bad, and transparency is inferior when 50 weight 
% is exceeded. If a vinyl cyanide system monomer (d) exceeds 20 weight %, the appearance of 
mold goods will worsen. Especially, it is a copolymer from the monomeric mixture which consists 
of 60 to 80 weight % of unsaturated-carboxylic-acid-alkyl-ester system monomers (b), 20 to 40 
weight % of aromatic vinyl system monomers (c), and 0 to 10 weight % of vinyl cyanide system 
monomers (d). 

[0020]The thermoplastic resin composition of this invention 20 to rubber-containing graft 
copolymer (A1) 60 weight section, It comes to blend carbon black (C1) 0.0001 to 0.01 weight 
section to 100 weight sections of the resin [(A1) + (B1)] which consists of 80 to unsaturated- 
carboxylic-acid-alkyl-ester system copolymer (B1) 40 weight section. A rubber-containing graft 
copolymer (A1) is less than 20 weight sections, and if an unsaturated-carboxylic-acid-alkyl- 
ester system copolymer (B1) exceeds 80 weight sections, shock resistance will fall, A rubber- 
containing graft copolymer (A1) exceeds 60 weight sections, and mobility falls that an 
unsaturated-carboxylic-acid-alkyl-ester system copolymer (B1) is less than 40 weight sections, 
and a moldability is inferior. 

[0021]Marking nature falls that carbon black (CD is less than 0.0001 weight sections, and the 
visibility of the mark part seen from the appearance surface side worsens. It becomes difficult 
for transparency to fall, if 0.01 weight sections are exceeded, and to recognize a mark part 
visually from the appearance surface side. Although there is no limitation in particular in this 
invention as carbon black (C1), thermal black, furnace black, channel black, etc. are mentioned. It 
is more preferred that mean particle diameter uses a not less than 50-nm thing in respect of the 
transparency of mold goods. 

[0022]The thermoplastic resin composition of this invention requires that MFRs (conditions of 
220 ** and 98N load) should be 5-40g / 10min. The appearance of mold goods is bad in MFR 
being 5g/less than 10 min, and a moldability is inferior. If MFR exceeds 40g / 10min, shock 
resistance will worsen. 

[0023]In order to consider it as the predetermined level which described MFR of this resin 
composite above, Adjustment of resin composition, such as carrying out the presentation in the 
above-mentioned thermoplastic resin composition within the limits of 20 to rubber-containing 
graft copolymer (A1) 60 weight section and 80 to unsaturated-carboxylic-acid-alkyl-ester 
system copolymer (B1) 40 weight section (however, 1= A1+B100 weight section), can attain. 
[0024]In this invention, to thermoplastics (D1), if needed The usual additive agent, For example, 



phenolic antioxidants, such as 2,6-di-tert-butyl-4-methylphenol, 4, and 4'-butylidene-screw (3- 
methyl-6-t-butylphenol), Tris (mixed ** mono- ****** dinonylphenyl) phosphite, Phosphorus 
system antioxidants, such as diphenyl isodecyl phosphite, dilauryl CHIOJI pro pinnate, dimyristyl 
CHIOJIPURO pinnate JIASUTERIARUCHIOJIPURO — which pinnate sulfur system antioxidant. 
Ultraviolet ray absorbents, such as 2-hydroxy-4-octoxybenzophenone and 2-(2-hydroxy-5- 
methylphenyl) benzotriazol, Colorant, such as lubricant, such as sprays for preventing static 
electricity, such as light stabilizer, such as a screw (2, 2, 6, 6, - tetramethyl 4-piperidinyl), 
hydroxyl alkylamine, and a sulfonate, ethylene-bis-stearylamide, and metallic soap, and organic 
dye, etc. can be added. 

[0025]There is no limitation in particular in the copolymer (A1) used by this invention, and the 
manufacturing method of (B1), and it can manufacture by the emulsion polymerization method, 
the suspension polymerization method, the mass polymerization method, the solution 
polymerization method, and the polymerizing method by those combination. As a denaturation 
means by a gum polymer, the method of carrying out the graft polymerization of the monomer 
which forms a resin phase by emulsion polymerization method, emulsification-suspension 
polymerization method, a mass polymerization method, etc. is adopted mainly under existence of 
gum. Under the present circumstances, from a viewpoint of a mechanical property, as for a graft 
rate, it is preferred that it is 15 to 100%, and it is 20 to 70% more preferably. 
[0026]When blending various additive agents with thermoplastics in this invention and 
manufacturing a thermoplastic resin composition, adoption **** is good in usual various 
methods, such as carrying out melt kneading with a Banbury mixer, a roll and a monopodium, or a 
multi-screw extruder. 

[0027]The thermoplastic resin composition used by this invention is what has the transparency 
which the form of the character of a mark part, a figure, etc. given to the rear-face side of mold 
goods can recognize visually from the appearance surface side, It is preferred that the total light 
transmittance specifically measured with mold goods with a thickness of 1 mm which consists of 
the resin composite concerned is not less than 30%, and not less than 50 more% is more 
preferred. Since the transparency of mold goods is remarkably inferior in the total light 
transmittance measured with the thickness of 1 mm of mold goods being less than 30%, it 
becomes difficult to recognize a mark part visually from the appearance surface side. 
[0028]The object for rear-face laser marking made into the object of the thermoplastic resin 
composition of this invention is a use by which the mark part is formed in the rear-face side to 
the appearance surface of mold goods in the form of the mirror image of prescribed shape, as 
the prescribed shape of the mark part by laser-beams exposure is visually recognized from the 
appearance surface side. 

[0029]If the thermoplastic resin molded articles made into the object of this invention are mold 
goods which can carry out laser marking to the mold-goods rear-face side, limitation in particular 
will not be carried out, but. The application to the parts as which smooth nature is required of an 
appearance surface, the parts as which excelling in the visibility of a display is required, parts to 
add the high ornament of design nature to, etc. is preferred. 

[0030] For example, a car navigator, a car audio, and the parts for a display / operation of the 
operation flannel of a car air-conditioner, The parts for a display of an instrument panel, the 
parts for a display of a shift lever, The case of several kinds of automobile interior parts, such as 
a center cover of a steering, and a home video game machine, Build in the internal electrical 
power source of the parts for operation, the soft part for game machines and a vehicle, a robot, 
etc., and Movable, And/or, several kinds of toy parts, such as an object for an ornament, parts 
for a display, etc. of a portable toy which display and/or emit light to the parts for an ornament 
of the toy which emits light, and a liquid crystal display, Audio equipment, such as a radio 
cassette recorder, a compact disk, a mini disc, and a component stereo, Electronic Image 
Devices Division, such as a videocassette recorder digital video disk player and a laser disc 
player, And parts for a display, such as a vacuum cleaner, an electric rice-cooker, an electric 
refrigerator, an electric washing machine, and a microwave oven, Several kinds of consumer- 
electronics parts, such as parts for operation, parts for an ornament, an object for storage, 
and/or covering for protection, Actuating parts, such as a display and a decorative lamp on the 
indicator lamp on various accessories, such as feather of a pachinko machine, a tulip, an 
attacker, Clune, and a liquid crystal display, and the pachinko face of a board and a decorative 
panel, and a pachinko frame and a decorative panel top plate, a lower dish, and a handle, the 



case of a rotary drum type game machine, a decorative panel, Various pachinko machines, such 
as a display and a decorative lamp, and actuating parts, and rotary drum type game machine 
parts, CD-ROM, a compact disk, a digital videodisc, a mini disc, The case which stores a memory 
stick, memory card, the various software for games (especially CD-ROM for games), etc., 
Various outboard recorders and the trays of those, such as a personal computer, a notebook 
sized personal computer, a DVD drive, and a CD drive, A liquid crystal display, an external 
speaker system, a scanner printer, Several kinds of personal computer associated parts, such as 
parts for an ornament of the Internet modem, and parts for part operation for a display, Room 
interior design article parts, such as several kinds of office-automation-equipment parts, such as 
a copy machine, a facsimile, a printer, a shredder, a telephone, a cellular phone, a word 
processor, parts for a display of various office supplies, parts for operation, and parts for an 
ornament, and a lamp ornament for indoor decoration, etc. are mentioned. 
[0031]Although the thickness in particular of the portion which attaches a laser mark in mold 
goods is not limited, as for mold-goods thickness, it is preferred that it is 3 mm or less in order 
to obtain a deep feeling of jet black (high grade feeling) when transparency and a mark part are 
seen from an appearance surface, and its mold-goods thickness of 1 mm or less is more 
preferred. 

[0032]The thermoplastic resin molded article in which laser marking of this invention was carried 
out, In order to improve visibility and design nature more, include in the product of the structure 
where a light source is allocated in the inside side of the resin-molding article to which the mark 
was given, and it is made for the light irradiated from a light source to pass from the rear-face 
side of a resin-molding article with a laser mark to an appearance surface, It is preferred that 
prescribed shape considers it as the structure which is easy to be recognized visually from the 
appearance surface side. A light emitting diode is preferred, as the light source, it is preferred to 
use further two or more kinds of luminescence DAODO from which luminescence differs in order 
to improve visibility and design nature more, and application on the parts for a display, the parts 
for operation, and the parts for an ornament is preferred. 

[0033]What is necessary is to fabricate the thermoplastic resin molded article of this invention 
by the usual method used for thermoplastics shaping of injection moulding, extrusion molding, 
blow molding, vacuum forming, compression molding, gas assistant shaping, etc., and just to 
manufacture it, and it is not restricted in particular. 

[0034]The mold goods in which prescribed shape is visually recognized from the appearance 
surface side can be manufactured by irradiating the thermoplastic resin molded article of this 
invention with laser beams so that the mark part of the form of the mirror image of prescribed 
shape may be formed in the rear-face side corresponding to the appearance surface. 
[0035]What is necessary is just to perform the method of the laser-beams exposure by the usual 
method, and it can be printed with Nd:YAG laser marker (laser-beams wavelength of 1064 nm) 
etc. Using Nd:YAG laser marker (product [ made by electrox ] "Scriba2"), specifically with laser 
beams with a wavelength of 1064 nm. Marking can be performed by 50 to 100% (100%=17W) of a 
laser output, and the mark part by laser marking can manufacture the mold goods concerned 
formed in the rear-face side. 

[0036]The prescribed shape given to the resin-molding article of this invention by laser marking, 
It may be the positive type display which carries out a laser beam exposure to the portion of the 
form of the character which it is going to display, a figure, etc. as it is, and is made into a mark 
part, and may be the negative-mold display which carries out a laser beam exposure and makes 
a mark part the surrounding portion except shaped parts which it is going to display conversely, 
such as a character and a figure. This positive type and a negative mold mean the same image as 
the positive in a photograph, and a negative, respectively, and a character, a figure, etc. which 
are considered as display use are visually recognized as opaque black form with a positive type, 
and it is visually recognized in a negative mold as a bright portion by which light was penetrated. 
[0037][Measuring method of physical properties] The following of the measuring method of the 
characteristic about the thermoplastics (D1) of this invention is carried out. 
[0038](D Shock resistance (Izod impact strength) 

The specimen was created with the injection molding machine from the thermoplastic resin 
composition, and it measured according to ASTM D256 (a 12.7-mm notch, 23 **). Izod impact 
strength is 50 J/m. The defect (x) and the thing of 50 or more J/m were made into fitness (O) 
for the thing of the following. 



[0039](2) Mobility (MFR) 

According to ISO 1 133, it measured on condition of 220 ** and 98N load. The thing of a defect 
(x), 5 - 40g / 10min was made into fitness (O) for the thing exceeding 5g/less than 10 min, and 
40g / 10min. 

[0040](3) Total light transmittance (transparency) 

The corner guard (80mm by 80mm x thickness of 1 mm) was created with the injection molding 
machine from the thermoplastic resin composition, and the total light transmittance (%) of the 
thickness direction of the corner guard concerned was measured by Direct reading Hazemeter 
Made from an Oriental energy machine. 

[0041 ](4) The corner guard (80mm by 80mm x thickness of 1 mm) was created with the injection 
molding machine from the visibility thermoplastics (D1) of the laser marking part. Next, to the 
rear-face side of the mold goods concerned, Nd:YAG laser (made by electrox "Scriba2") was 
used, and the form (form of the mirror image of the character of "TORAY" of the alphabet) of 
the mirror image of prescribed shape was printed with laser beams. At this time, what observed 
visually the mark part seen from the appearance surface side, and has distinguished the printed 
character was made into fitness (O), and what was not able to be distinguished was made into 
the defect (x). 
[0042] 

[Working example]Although an working example explains this invention below, this invention is not 
restricted to these working examples. 

[0043][ — reference example 1: — manufacture] of a rubber-containing graft copolymer (A1-1) - 

- to the reactor which carried out the nitrogen purge. Temperature up of the temperature in a 
reactor was carried out to 65 **, teaching and agitating 120 copies of pure water, 0.5 copy of 
grape sugar, 0.5 copy of sodium pyrophosphate, 0.005 copy of ferrous sulfate, and 50 copies 
(solid content conversion) of polybutadiene latex with a weight mean particle diameter of 0.2 
micrometer. Continuation dropping of the mixture which consists of 36 copies of methyl 
methacrylate, 12 copies of styrene, two copies of acrylonitrile, and 0.3 copy of t-dodecyl 
mercaptan by considering the time of an internal temperature amounting to 65 ** as a 
polymerization start was carried out over 5 hours. Continuation dropping of the solution which 
consists of 0.25 copy of cumene hydroperoxide, 2.5 copies of oleic acid potassium, and 25 copies 
of pure water in parallel simultaneously was carried out over 7 hours, and the reaction was 
completed. The obtained rubber-containing graft copolymer latex was solidified with sulfuric acid, 
with caustic alkali of sodium, after neutralization, it washed, filtered and dried and the rubber- 
containing graft copolymer (A1-1) was obtained. 

[0044]The graft rate of the obtained rubber-containing graft copolymer was 45wt%. This graft 
rate was measured by the following method. Acetone was added to the specified quantity (m) of 
the graft copolymer, it flowed back for 3 hours, insoluble matter was filtered for this solution 
after centrifugal separation for 40 minutes in 8800r.p.m. (10000G), reduced pressure drying of 
this insoluble matter was carried out at 60 ** for 5 hours, weight (n) was measured, and the graft 
rate was computed with the following formula. Here, L (wt%) was a rubber content in a graft 
copolymer, and the rubber content of the copolymer obtained here was 40wt%. 
a graft rate (wt%) ~ = — [— [~ (~ n — ) - ( — m — ) — x — L — 3 — /— [— (— m — ) — x - 

- L — ] — } — x — 100 — [ — 0045 — ] [Manufacture of a reference example 2:unsaturated- 
carboxylic-acid-alkyl-ester system copolymer (B1)] Capacity by 20L. To the autoclave made 
from stainless steel provided with a baffle and FAUDORA type stirring wings. The solution which 
dissolved 0.05 copy of methyl methacrylate / acrylamide copolymer given in JP.S45-241 51 ,B in 
165 copies of ion exchange water as suspension stabilizer was stirred at 400 rpm, and nitrogen 
gas replaced the inside of a system. Next, the mixed solution of 72 copies of methyl 
methacrylate, 24 copies of styrene, four copies of acrylonitrile and 0.2 copy of t-dodecyl 
mercaptan, and 0.4 copy of 2,2'-azobisisobutyronitrile was added stirring the system of reaction, 
temperature up was carried out to 60 **, and the polymerization was started. After carrying out 
temperature up of the reaction temperature to 65 ** over 15 minutes, temperature up was 
carried out to 100 ** over 50 minutes. Henceforth, in accordance with the usual method, cooling 
of the system of reaction, separation of polymer, washing, and desiccation were performed, and 
the methyl methacrylate system copolymer (B1) was obtained. 

[0046][ — reference example 3: — manufacture] of a rubber-containing graft copolymer (A1-2) - 

- 120 copies of pure water to the reactor which carried out the nitrogen purge, Temperature up 



of the temperature in a reactor was carried out to 65 **, teaching and agitating 0.5 copy of 
grape sugar, 0.005 copy of 0.5 copy of sodium pyrophosphate ferrous sulfate, and 50 copies 
(solid content conversion) of polybutadiene latex (the diameter of a rubber particle of 0.3 
micrometer, 85% of gel content). Continuation dropping of the mixture which consists of a 
monomer (35 copies of styrene, 15 copies of acrylonitrile) and 0.3 copy of t-dodecyl mercaptan 
by considering the time of an internal temperature amounting to 65 ** as a polymerization start 
was carried out over 5 hours. Continuation dropping of the solution which consists of 0.25 copy 
of cumene hydroperoxide, 2.5 copies of oleic acid potassium, and 25 copies of pure water in 
parallel simultaneously was carried out over 7 hours, and the reaction was completed. The 
obtained graft copolymer latex was solidified with sulfuric acid, with caustic alkali of sodium, after 
neutralization, it washed, filtered and dried and the rubber-containing graft copolymer (A1-2) was 
obtained. 

[0047] [reference example 4: Carbon black (C1)] 

Carbon black whose primary mean particle diameter is 84 nm (Mitsubishi Chemical Mitsubishi 
carbon black #860) 

[reference example 5: Organic dye (C2)] 

C2-1: Yellow organic dye (the Arimoto chemical industry company make "Plast Yellow" 8000) 

C2-2: Red organic dye (the Arimoto chemical industry company make "Plast Red" 8370) 

C2-3: Blue organic dye (the Arimoto chemical industry company make "Plast Blue" 8520) 

[0048] [Working examples 1-7] After mixing colorant of each copolymer obtained by the 

reference examples 1-3 and the reference example 4 - five descriptions with a Henschel mixer 

at a rate (weight section) shown in Table 1, melt extruding and a thermoplastic resin composition 

were obtained with the 40 mmphi extrusion machine (made by Japanese PURAKON). The 

evaluation result of the obtained thermoplastic resin composition was excellent in shock 

resistance, mobility, and transparency as it was shown in Table 1. The corner guard (80mm by 

80mm x thickness of 1 mm) was created with the injection molding machine from the obtained 

thermoplastic resin composition. Nd:YAG laser (made by electrox "Scriba2") was used for the 

rear-face side of the obtained corner guard, and the form of the mirror image of an alphabetical 

letter "TORAY" was printed with laser beams by 80% (100%=17W) of the laser output. 

[0049]Each visibility of the mark part in the mold goods by which laser marking was carried out 

was excellent in visibility, the compactness of the printed character outline, and a deep feeling of 

jet black (high grade feeling). 

[0050] 
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[Comparative examples 1-3] The resin-molding article by which laser marking was carried out by 
creating a thermoplastic resin composition and a thermoplastic resin molded article (corner 
guard), and carrying out laser marking was manufactured like the working example 1 except 
having changed the resin composite presentation into the rate (weight section) shown in Table 2. 
Although the visibility of the mark part seen from the appearance surface side after laser 
marking was good, it is remarkable, and is bad, and mobility is remarkable, the comparative 
example 3 had bad shock resistance, and the comparative examples 1 and 2 had it for industrial 
products, as those evaluation results were shown in Table 2. [ unsuitable ] 
[0051] [Comparative examples 4 and 5] The resin-molding article by which laser marking was 
carried out by creating a thermoplastic resin composition and a thermoplastic resin molded 
article (corner guard), and carrying out laser marking was manufactured like the working example 
1 except having fluctuated the addition of carbon black (C1). The visibility of the mark part seen 
from the appearance surface side after laser marking was good as those evaluation results were 
shown in Table 2, but. Marking was not performed at all for carbon black un-blending, since the 
amount of carbon black was superfluous, the comparative example 5 had the remarkably low 
transparency of mold goods, and distinction of the printing character of the mark part seen from 
the appearance surface side of the comparative example 4 was not completed. 
[0052] [Comparative examples 6 and 7] The resin-molding article by which laser marking was 
carried out by creating a thermoplastic resin composition and a thermoplastic resin molded 
article (corner guard), and carrying out laser marking was manufactured like the working 
examples 1 and 2 except having changed the copolymer (A1-1) into the copolymer (A1-2). Their 
transparency of mold goods was remarkably low, and distinction of the printing character of the 
mark part seen from the appearance surface side of them was not completed as those 
evaluation results were shown in Table 2. 
[0053] 
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[0054] 

[Effect of the Invention]The resin-molding article printed by the laser marking by this invention 
is excellent in the feeling of jet black with the visibility of the mark part seen from the 
appearance surface side, and depth (high grade feeling). And in order to perform printing from the 
back side of an appearance surface, the appearance surface side maintains smooth nature, and 
does not have wear of the printing face by handling, and wear of the printing unit does not 
produce it. It excels also in mobility and shock resistance. 



[0055]Also in material with difficult precise marking, and the use as which smooth nature is 
required of the appearance surface side, since laser radiation condition width can be dramatically 
made large, marking can be performed easily. 

[0056]Since the mold goods by which laser marking is carried out can be constituted from single 
transparent resin further again, it is effective also in the improvement in recycling efficiency of a 
resin material. 

[0057]thus, a feeling of jet black which is excellent in recycling efficiency and the smooth nature 
of an appearance surface, and is deep — since clear black marking can be presented, it is 
effective as the resin products to which the display of a character, a sign, etc. is given, and 
parts. 
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mg[5p a p^i:~§«i-7 a-t-h^-ya y$S» u p, 
[0 0 3 1 ] tfc, SiBttCfe^TI/- tf-V-^fctt 

$L<, ^ 0 D p|*lW 1 minW K#«fc U\, 

[0032] *«w?>u— tf-v-*yy*nfcSR5isi 

£ ft 5 **iB0»AAU:m*&#, 6 Ktitt $ n % ft A< 

u-if-v-^fsfirtlflRfiKJgiWiWJitiftifflJft^ftaifli^i: 

Mat s «t a lt, p^mtMmmm^nmmc 



(5) t.'fDH 2 0 0 1- 2 7 7 7 2!) 

3? ■So 

[0033] *awo^nrffltt«figj««ffi«, *tHM 
wmtm. 7u-fm. tmm. i±mhW. #x 

77&fc «fc o TiSJg UTHifirtitf «fc < , t#lCftii||5M5n?> 

[0034] *wn<D^mmmmi{ih\c&, 
[0035] if-3tt«y>aW(0^fStt, ii^o^ 

ffiT'ff Atf <k < , <5iJx.ti\ Nd : Y A G U—tf-v-yj 
- (I/— «f-JlfiBifittl 0 6 4 inn) ^^iOEPWnT 

mx-foZo mmKiz, Nd : yagu- f- 

(electro x ttSJ" S c r i b a 2" ) £fflt^ 
T, j^fi 1 0 6 4 nm©U--tf-3tt«k:«J:t>, U— f- 
20 5 0 ~ 1 0 0 % ( 1 0 0 % = 1 7 W) T'V-+>t' 

[0036] *m\<DmFi&Bi\Mcu-*f--?-*y7 
^»i:-r*^^s!S*-p»-3Tt><j:^u $7c, igics 

[0 0 3 7] [ttttOiHffiffi] *%H^cDSipT«<ttfl§ 

(d i ) fcM-rsMfttofljsgfiffiifc Fia-rsc 

[0 0 3 8] ( 1 ) BffilStt ( I z o d »*^$) 

L, ASTM D 2 5 6 ( 1 2. 7mm/'y^f>ft, 2 
3°C) IC^CTil^Lfco I z o d«*5fi£tf 5 0 J / 
40 rn *»<0feO*^a (x) , 5 0 J/mW.h«nt<0* 
Stf (O) tL7c 0 

[0 0 3 9] (2) jJMfttt (MFR) 

ISO 1133lc¥CT, 2 2 0°C, 9 8 NffiS<0& 
ftT*9J^ LfCo 5 g / 1 0 m i n ^ffi&ilf 4 0 g / 1 
Omi n^MSfeO^a (x) , 5~4 0g/10 
mi n©t©*aff (O) fcUfco 

[0 0 4 0] ( 3 ) (S0J114) 

mmxi8 0mmx^lmm) *^t£L, 



9 

o^ftmmmm (%) ^S'lstfcc 

[0 0 4 1 ] ( 4 ) <f- ^iJO^Igtt 
J»nIffltt«tJ6 (D l ) A^ltaRg^WciOftlS (K8 
0 mmxjiS 0 mmXI^Jf 1 mm) %ftlSb/c 0 ^tC, 
SKJ*^a©*BSfflflli:» Nd : Y A G U— «f- (e 1 e 
ctroxliS "Scriba2") fcffl^TSr^tf 
<0KMft©^ (7/I/7 7^7b<D "TO RAY" <D*^ 

Snfc*WN9J-e*fc*.©*aff (O) . WBiJT** 10 
frofcfcO^m (x) tb/co 
[0 0 4 2] 

i& c n 5> ^mmc mis $ n § & <r> x a & v 

[0 0 4 3] [##0IJ 1 : httfi^f* 
(A l - l ) o«ifi] SMEHftt^KfS»l<:. *E* l 2 

osp, 7F7iso. 5%, ¥w>Mi-hyyL.o. 5 

SHiSg-KO. 0 0 5SPfe«fctfSa¥^S^S0. 
2 mO^ 'J 7 2 ->*x> 7f >v * X 5 0 ffi (@J&#8I 

» *ft&#, *ffba3V5Ej£airtoiafi*6 sick 20 

mSLfCo rtfi^6 5TC£»L.fcB#£*S£IMI«ii:LT 

- F U tl 2 ffifc <fc tf t - Fr^M 7? > 0 . 3 

5H$NM*HtTji^Ttfc 0 |rf]B*tcM 
ffLT**>>^Hn/<-:fr3r-»MF0. 2 5 815, *U 
^>|*'J 72*2. 5aS43«ktfW*2 5W*»645*8 

U ffttV-^^ftft, iJfcif, Bit* SiLTiAt 
W7"77 bPMfc (A 1 - 1 ) £t#fc 0 30 

[0044] ftztntJL&tifjy bnnsfootf? 
yKoumx-mmLfto 757 YVkn&wvm-few (m) 

fcT-th 3^fffla»tt, Cl<Dig$£8 8 0 0 

r . p.m. ( 1 0 0 0 0 G) T* 4 0 #mj&C>#K& * 

u c <n^mwt 6 0 °cx 5 m?ms.&.m 

U M (n) *»£U T8Ei£fc:J:t>^7F*** 
ttjtfco dClT% L (w t %) a^77hM^W© 

i«4 0 w t %Xhr>tz a 40 
^77hf (wt%) = { [ (n) - (in) XL] / 
[ Cm) x L] I x 1 0 0 

[0 0 4 5] [##$J2 : *flSfc*;l/#>«7 , rt/*rt>x 
XfMftl^* (B 1 ) cDSijg] fW2 0 LT\ A 
-y 7;l/*s«fc tf 7 r 7 'MBffS*«fl*fcXT> UXSi 
F 7 M£/i^'J i: LTtWiW 4 5-24 

1 5 1 Wj!iWiW>**9 x )MlL**f\'/T9Vi\/T3. 
Fttfi^O. 0 5as*f:i->£8Wci 6 5ffi£ig#L 
fcr§$£4 0 0 r pmT*«t¥U f^%S^*'X7« 
Lfc 0 ^c^^y^HM^W 2 SB, X^U>2 4 50 
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£>o. 2 8P, 2. 2' -Tvex-ryy^p-hy^ 

0. 4g|5cD?l^r§^S^%«r#L^* ,£ e»^DU, 6 
0lCE&fib*£*IJM&L;fco 1 5fl-frWTR*iBft* 

6 5tST*#jab/*c<o%, 5 o^ntr i o o°c$-en 

t^£±±S£{* (B l) *f#fc. 
[00 4 6] 3 : rTASW^ 7 F ttfi^f* 

(A 1-2) ©Wit] a*B*bfcK*S»ICtt*l 2 0 

», 7F78I0. 535, ea'J>^hy7^0. 5gf5 

waern— »o. o o 5ffiRxfxv7*i/3iy77-v?x 

(iAgfgO. 3)im, W^f8 5%) 5 0SP 

£6 5tESifiL/i:c rtfitf 6 5tlclL/cKf^fi^ 
ffltefcLT^/V (X7 L L->3 5g|5, 77Unr.fiJ^ 
1 5 815) Stft -FfS/JMrt/fcT^X). 3g|Sfre>& 
Sji^ttl* 5«fH3bHJT3iaE»STLfe«, IHIBflcMtfLT 
7^>/^KDA-tWF0. 2 5gP. tl^Om 
i]V<yL.2. 5a5Rtf>fi7K 2 5 7 «f 

H*HtTil$5t^TL, fiji£*£f§£-&fc 0 tilt if ? 

7 FttT(^»77 1 >y^X«rBS«fT«U WttV-^T- 

iiii, eLT3A^i777h«l^ 
ft (A 1-2) fcftfco 

[0 0 4 7] [#«H:!!i-^77* (CI)] 
l^^i^ti^S 4 nm£07j-*>77'V ^7 (HUft 
3* («) SyHS*-#>77 7 7 # 8 6 0) 

[##015 : (C 2) ] 

c 2 - 1 : m&^mmn (%*it¥xmtm " p 1 a 

st Yel low" 8 000) 

c 2 - 2 : mmmsm (MMt^xm^m " ? 1 a 

st Red" 8370) 

C 2 - 3 : frfe^ISM (#*fb¥XHtt» " P 1 a 
st Blue" 8520) 

[00 4 8] mm\ 1~7] ##fi»J 1 ~ 3 T?f#P.ft£ 

^tta^f*, ctt>*#%0] 4-5 %m<Dmm\*ti \ k 

4Omm0ffttJ# (B*7°7a>ttS) icj;^rgi6 

wit, mmmcmnx^rc. zzk, m^nrcm^m^ 
mmmifrmmmm^&'oftm. («s ommx* 

8 0mmX|*lif 1 mm) *fti$.LrCo l#?>nfcfttgcDS 
ffiiltc, N d : Y A G U-^f- (electroxlil 
"Scr ibaZ") £JIJl/\ U— *f— tH^J 8 0 % (1 
0 0%=17W) T% 7^77^7 F*'r : "TOR A 
Y" ^—ff-)t«k:«fc 5En'i- : Lfco 

[0 0 4 9] U-^f--7-+>y^n/c^ D a ptCfclt§ 
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[0 0 5 1 ] [JtKW 4 43 5 ] A-t:>77 -y * 
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•f\ J±«flfiJ 5 -v ZWM&fflttibKim 
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ftaasffli k ¥tt tt^s* s ft 5 ffl ii tc tj ^ t t , v - +f * 
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[0 0 5 7] C0<k5lc. y-y->T^;Htti«t:tff*:affi© 
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C 0 8 L 51/04 B 4 1 M 5/26 S 
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4F071 AA31 AA77 AA88 AB03 AD02 
AF09 AF30 AF30Y AH06 
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4F073 AA32 BA18 BA46 BB02 BB09 
CA53 

4J002 BB16X BC02W DA036 FA086 
FD040 FD050 FD070 FD096 
FD100 FD170 



